Background. This study investigates orbitally-forced range dynamics at a regional scale by exploring the evolutionary history of Nymania capensis (Meliaceae) across the deeply incised landscapes of the subescarpment coastal lowlands of South Africa; a region home to three biodiversity hotspots (Succulent Karoo, Fynbos, and Maputaland-Pondoland-Albany hotspots).
52
53 Nymania capensis is associated with the subtropical thicket vegetation in South Africa, locally 54 termed the Albany Subtropical Thicket. This region forms the western part of the Maputaland-55 Pondoland-Albany biodiversity hotspot (Steenkamp et al. 2004 ). Thicket vegetation is 56 characterised as dense, woody, semi-succulent and thorny, with an average height of 2-3 m, 57 and is relatively impenetrable in a pristine condition (Vlok et al. 2003) . It is largely restricted to 58 the subescarpment coastal plains along the south coast of South Africa where it spans a 59 number of deeply incised primary catchments. Although thicket has a continuous or near-60 continuous distribution across catchments, each catchment has been identified as a discrete 61 biogeographic unit (Vlok et al. 2003) suggesting that the watersheds have been dispersal 62 barriers to thicket plant species. This pattern, termed here as the "evolutionarily discrete 63 catchment" (EDC) hypothesis, has formed the foundation of large-scale conservation planning 64 that aims to ensure the persistence of evolutionary processes for thicket biota (Rouget et 254 These models were then projected onto the statistically downscaled CCSM global climate 255 model that is available from http://www.worldclim.org. All projections were converted to 256 binary presence-absence maps using the equal sensitivity plus specificity threshold criterion.
257 These models were further interrogated, using the SDMTOOLS library version 1. (Fig. 1b) . A strong association was also evident between primary catchments and 281 ITS clusters ( Fig. 1d ) with two exceptions (indicated with arrows, discussed further below). Only 282 rare ncpGS haplotypes were restricted to catchments, whereas two widespread haplotypes 283 were shared either among both subregions of the Gouritz or among both Gamtoos and Sundays 284 catchments (Fig. 1c) . Two samples contained anomalous ncpGS haplotypes; these haplotypes 295 found on the watershed boundary between the catchments. These samples have Gamtoos 296 chloroplast haplotypes, and for ncpGS, a rare Gamtoos haplotype, as well as a common and 297 widespread haplotype. However, the first sample has an ITS signal that nests it within the 298 Sundays ITS cluster 3, while the second displays a recombinant signal that lies between the 299 Gamtoos cluster 2 and cluster 3 (Fig. 1d) . The contrasting basin associations between these two 300 samples suggest that they represent a contact zone between the Sundays and Gamtoos 301 lineages, possibly caused by pollen flow between plants in this zone. As these samples are 302 anomalous to the overall patterns of association, and are geographically restricted, they were 303 removed for all subsequent analyses.
305 Isolation by distance using the Mantel Test (MT) was used to determine if there was genetic
306 structuring within and between catchments (Prediction 2). In general, non-significant MT R 307 values were observed within the primary or secondary catchments (Table 1) 319 from the Gamtoos catchment displayed catchment-based monophyly (Fig. 1b) . In contrast, the 320 ITS produces high support for Gouritz, Gamtoos and Sundays lineages (Fig. 1d) . No 321 monophyletic lineages were found to be restricted to any catchments in the ncpGS data, but 322 this is due to two widespread haplotypes and low diversification rates. Despite lack of 323 supported monophyly in the cpDNA and ncpGS analyses, the gsi results do suggest a high level 324 of lineage sorting (>0.600) in the western Gouritz basin for both datasets, and in the Gamtoos 325 and Sundays for cpDNA (Table 1) .
326
327 A BEAST analysis was used to date the diversification of chloroplast lineages in order to 328 determine whether the Pleistocene climate cycles have also played a role in population 329 isolation in catchments (Prediction 4). The timing of all of the thicket lineages fall firmly within 330 the Pleistocene whether a 'fast' or 'slow' rate of chloroplast mutation is used (Fig. 2) . Species 331 distribution modelling suggests that N. capensis experienced major range contractions and 332 fragmentation during the Last Glacial Maximum (Fig. 3 , Prediction 5), finding refugia within 333 each of the catchments and current distribution. 
